Mechanoreflex mediates the exaggerated exercise pressor reflex in heart failure.
In heart failure, exercise elicits excessive increases in mean arterial pressure (MAP) and heart rate (HR). Using a novel rat model, we previously demonstrated that this exaggerated cardiovascular responsiveness is mediated by an overactive exercise pressor reflex (EPR). Although we previously determined that abnormalities in the group IV afferent neuron population (associated with the metabolic component of the reflex) initiate the development of the exaggerated EPR in heart failure, these fibers do not mediate the enhanced circulatory responses to exercise. Therefore, we hypothesized that the augmentation in EPR activity is primarily mediated by the mechanically sensitive component of the reflex (mediated predominately by activation of group III afferent fibers). Male Sprague-Dawley rats were divided into 3 groups: sham (control), dilated cardiomyopathic (DCM), and neonatal capsaicin-treated animals (NNCAP, group IV afferent fibers ablated). Activation of the EPR by electrically induced static muscle contraction of the hindlimb resulted in larger increases in MAP and HR in DCM and NNCAP compared with sham animals. In all groups, administration of gadolinium (a selective blocker of mechanically sensitive receptors) within the hindlimb attenuated the MAP and HR responses to contraction. However, the magnitude of this reduction was greater in DCM and NNCAP compared with sham animals. From these data, we conclude that the muscle mechanoreflex mediates the exaggerated EPR that develops in heart failure. Moreover, these findings suggest that mechanoreflex overactivity in heart failure may be a compensatory response to functional alterations in group IV fibers. Given these findings, the muscle mechanoreflex may serve as a novel target in the treatment of the abnormal circulatory responses to exercise in heart failure.